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[^■g°1 S^SSl Method of manufacturing AND type flash memory device 

[SS£J2H] 1-1998-106725-7 

£f£!dH 
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[Ml^Si^SIS] 2001-050901-4 

g^s^|] JWA,Seung Hee 

I^&IW^SIS] 670817-1953123 
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2>^hh (en 
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= E^*h #£fl3 ^^.g- 7 flAl*V4. 7flA]£] wVt^o^ S 

^1^, ^"71 #Sl^Bl€-^# ^Zt*H 7flo]H-l- ^*Kr ^^1^-, l-B^l 

tflSfl tggj.^ s.^ Tfloje o^o) ^ofl ^O.i/£Leflo] <^<*-|- ^ 

*Hr #711 <4, ^7l 7l|olH^ <#^«H1 i5flo]Ail- ^TjlSf, #7l 7^ 

#<>ll Sl^^^^-t- ^*Kr #7)1<4, ^71 S)^^ ^ ^ ^rt^ ^ jgL^g. AjBfl^o. 

S. AlZVgj-o] 7l^ ^ TflolB ic#Al ^T^fif, ^7l 7l^r 

* #5L*g TflolH* ^ B^*] ^ iL^# ^7^1<4, #71 H3]*l 

*M B^l^ ^^«-e|nV5l)- ^ofl Sftr TflolB* <8^*Hf- ^741^, #71 7l 

& ^^1- A oHl 7fl°lH-g- ^SlAj^^nV^. ^ffe ^7fl# £^ 

OT". ^ofl 4^, #5-^ 7fl°lH^ a^efl iL^-g- ^AjA^O.^*) -fi H7l^l ^7>^ol 
7l#^ Wl^ ^ 5a^, °H1 ^ £ AJS]^ ^Al^ - flcj. 

£ 4h 
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^12-^ ^11 S^ 1 ^ {Method of manufacturing AND type flash memory 

device} 

£ 1^ ^Hfl AND^ ^]S.el ^ <H3H1- £A]tV 5]^£. 

£ 2fe ^efl AND^ #5flAl Dflsel H ^efloll- JEa]*]- eflojo^i. 

£ 3£r J£ 2^1 A-A'^ofl K}-E^ £A]tl 

£ 4a >4H £ 4h^ ^a1^o)| 4^ AND^ #2lM nflse} ^l^^^^- 

40 : 7l^r 42 : 

44 : 45 : €^ 7fl°lH 

46 : ^ll^-^-^]- sfl^i 47 : iii/£^J 

48 : 49 : *l}25\*$^<£^ 

50 : *I]2##5V sflEl 5i : A>^nv 

Tl : H^*l T2 : Jl-g 
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[*gx$o) 4-*}±r 7]^o> ^ ZL -§-0)0} ^Hfl7]^] 
<12> £ «l$^Md "fl-EE} ^lS^^^l ^ 7 i^i, iL^- ^jHl^Wb, AND^ 

#efl4=l ^15.^ ±.^>^ ^ls^^l ^ 3}ojt4>. 
<i3> «i-£^l ^12. el i^]-7> Ji-g-^sl-sHl 4^ til^^ ^flsel ^£- A 3 °1 a.7ll 

tflJfiU $icf. a o v 71 o]l S A^ ^efl3 nfls^ A X }f # ^ clef. 

<14> ^7) ^SflAl Dflas) i*Hr €31 °1 *fl2.ii| ^ofl ^^o] 

« =r 9X^ ^ $\S-7)1&°\} 91^ €713 4,717} 7>^ 

^r^Hr 5Hrl=K 

<15> l-SflA] BflS.^ 7l#^r ^ ^BflS. 7fl^Al7l^^ ^i?jO S %SL 

^ , °1 Si *r ^^Sr ^ TflojH IB, iH^J TllolH ^ > ^_o^ a>o]^ o}*]^ ^ ^ # 

<16> ^71^^ ^ Tfloje ^ TflojES!}- SE-^ 7flole 7 ^ , °) 

z]*}; TflolH ^ CHEKChannel Hot Electron Injection)-!- ^l-g^r^ 4^^/£LEflo] ego* 

^- ^tr 4s ^efl^olH ±i7l (program) ^^M- ^*5sr>Jl ( F-N(Fol lower -Nor dheim) 
-§- °l-§-*H ^^^o^i ^7] (erase) -§^-g- ^*Vt}-. 

<17> ols^ ^Etj >flo]H -=2- 37l7> nfl^- 2j- 7 ) afl^-ofl ^sflA] u]}5,£\ i^}^ ^ iS3.A| . 

7 R> ^o] Af-g-SlJl 
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<18> SMg, ^ o]i]]o] WT-Aio. nfls.^ ^> ^.^^ ^7] wj-Al ^ s Szi2 fln o l ^ W-o^ S. 

efl3 nflsel ^J1*V Jl^o)cf. 

<i9> o^e^ ^ o^eflol wj-Ai ^6\}a\ AND^ ^ ^ e flo] ;n7l ^(w}^di7l 

<20> 3E. i£- ^sfl AND^ #HflAl nflS-El i7>2] -*fl °i 31 °1 * SJ^S^^L, £ 2^ n z]) 

o]o\-%£_o]xi] t je. 3^: 5. 22j A-A' 4^ £*ltb ^^-£^1^-. 

<2i> s. 2 ^ £ 3* , AND^ #efl4^ *fl5.E| #3.^ Til o]B( 24)54 ^Ef Til 

olB(26)7> ja*> yfl^SlJL, #7l 7fl°lH(24) 7}^ ^^ofl^ ^^/JE.^ <?1 

<3^(28)°1 *$s§& f2f SHf-i}. 5Eth 71^(20)4 TiH B(24) A>oloi)^ i^o} E ^ 

-gr^(23)«>l 7fl^s)^, 7lHH(24)54 €-Hf- 7lHH(26) A}°Hfe 7flolB/£!:3^(25)<>l 

<22> c 2 ^ £ 3<>fl , B^Jr 22^r i^fil^t M-Efwflcf. 

<23> o]^^. AND^ ^efl^ nflS-e) Ji7>^ t\^$\ ^]*\ ul e^o] ^^.^ E}- ^-fr 

<^ ^(program) ^^M^l ^ElJ=L ^^JI, w>^^ 7 l #$1 ^if 7>^7fl & 

A. 

<24> ZLE^, ^Efl AND^ #efl^ HI-2.E] ^# wfl^d ^-£7> ^JL, ^-^1, Jl^sHl 

4^ 4. 3.7)9] 7i#%i Hi -£( coup ling ratioW tfl^- #<y-2] ^ 7 > 

7> ^eflS-l^ ^ ^]Sl^ol #^5q^r €-*fl3°] 

18-5 



1020W087291 ^% 2003/11/19 

<25> U^M, -S- # 7] q go. g-^-g. sfl^^l ^*1H ^^-^1, JH^^M! 

7}9l*}^ « Mil ^ Sife AND^j #2fl^ ASLQ *HS«<H3-§- 

SUtt AND^ #2114=1 "11 S. 3 ^>^1 ^^U^- zl cf€- ^^°} 

^ 3-8-1 

<27> ^-71^ ^ ^-3j-g: ^*>7l ^SH, -a 7]% #ofl E^ ^3}-^ fS 

% tIMH-8- *M13. ^*Rr #711; A <M ^^^1% l"JL<g Til 

°|Bt «8>S*Hr ^-7] 7]& H_^o\) cfl^fl ol^-ol^ flg^ TflolB <£ 

^ 7]t ^^^1 4i.£i/lElSfl°] <§^*Hr #31; A oM #5-^ TllolB^ <#^«H} 

0 H* ^*Hr #711; 7m ^-6)1 s)xg^<g^ #711; s}^^ 

* E^ -ttsJ-^-fil ^ A]Z|^ 71^1^ ^ TflolB 

^71^ #7fl; 7l# * TflolEf ^ol aiz}-^H ^ H^^l ^ 

^*Hr #711; ^"71 H^l S J3-^* m^JE-s. #of| xj-s^-i- #^}tt # 

711; 7flolH7> ufl7>Xl ^Vs}-^ Sj^J^^^-i- ^^HRr #7^1; ^7l ^211 o] 

M g ^€ sH^Ht-i- ^tHgH H^l^l^si dt^S-sl^ s^ofl A^-§- ^ Til 

°1B«- *§^Rr #711; ^ A oM 7m ^-B)-# ^Hl tIMB^^ TlMH-g- #5-)^^- 

^ *HlsL f^V^r #7-111- 3L^-s>^ AND^ §2fl4l ^1-EEl afl^cf. 
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<28> o}7H, #7} W^^^^r S3!*] ^4 ^7\], 300~2500A ^ Tfl # 

<29> ^-71 ^HA-^ o^O^n}, ^-71 5)^^^^" * ^B|^r TEOS ^1^^ 

3^, BPSG^", PSG^" HDP ^o^ch 

<30> ^7} 7flo]H7> nfl^l *>3|-*H- sj^^^oV^. CMP S^r 

<31> Ofs.^ TflolH^ 5.£<*fl -3-^* ^^A]^O.^M) ^ 3.7)2] ^7}<&o) 
<32> (^Al^)) 

<33> oi^}, ^-g- t^^i yv^tr^Hm ^i*>>n ^^si-^ *vcf. 



<34> £ 4a Lfl^l £ 4h^r ^*)°\}*\] nf^ AND^ #2fl^l i7}^ ^«i-tt]-g- 

<35> £ 4a 1- ^S^S, 7)^(40) Ei^ ^^(42)^- 7]| °] J=-§- 

d^g-e}^ Qo] 300A o1a> ; u]-^-2]sr>7fl 300-2500A ^Tfi 0)7^°- 
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<37> Tfl^^lH, #51^ a) 3-^(44) >SW ^1^1 nj-ej- 5fl^l(46)-ir ^^W. 

°H, -8-71 *Hl#^2i- 2^(46)^ 7]J@r(40)^>H^ diT^e) <^ <3 ^ ^ i^/=?l| 0 J °fl3J 

<38> £ 4bl- , *fll##^ 5flH(46)# ^]4 D }i3S *}-g-*lH #s|-e}- (42) o] in 

71 71^ «M As H^r ol^og^v ^ 71^- <H^-g- >IM;e(45) 

<39> oH, Al^^ °>JL #S|-^-(42)£ #7] °]^-oH 7^ ^#-§- "W^SL 

<40> S. 4C# ^-2:^^, ^fll^^ afllg-g- ^T^l}. ^t^g-, 7^ tfofl ^fllS]^ 

<41> <^7H f #7] ^4o]A^(48)^ ^MHH ^12*1 ^^^^"4 ^fMI SU^H^ 
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<42> 5Eth ^7} ^*\)o)*](4g)^ 7llolHl-(45)^ ^-i- 

^ # ^ sa^. 

<43> 5L 4d» %^S>^ , ^>7l 7]% ^-o)l ^-^Tfl ^125] ^^^^(49)* *7l 

4 ^ TEOS ?I)<I^ #5^, BPSG^, HLfe, HDP °1 

-§-€ ^ 

<44> Jfl-^SIH, ^l25)^^«g^-(49) ^Hl i^V^-sl 2n#Al7)^>| fs.^ 7])o)H 

(45) ^ "^-g- *fl2#^ *fl€(50)* ^^^-4. 

<45> s. 4e# %^sf ^ , $)2#^ 4€(50)# ^ °}i3S *}-8-*fH 7)% S.^] 

^ a 0 !^ ^^-*>^ ^^^nvoi ^€ H31*l(Tl)l- ^-*H1 ^# 

TflolH 4^-* -S_^(T2)-ir *§^W. 

<46> ojufl, H>sq- ^-o], ^]25l^^^^-(49)-8r ^31 °H (48)2]- ^z}- ^ EMail- ^ a >, 

#31 ^cHH ^a.^ ^toi <a<HM-^e}£ 4i*l"g-eJ^ W B^*] 

(Tl)^r i#*Rr ^*H1 *>7l^^A^. ^€ ^ ^t^-. 
<47> £ 4f# ^§>^ ( d1-a 3S a}-§-£} z\}2#^ sflE]^- ^171^4. ^ 5 J^-§-, 

(Tl) 31 ^(T2)^r nfl^^s. 7 )^. Aj-ofl a>^^( 51 )^- ^S^t*. 

<48> £ 4g s. ^s^, 7flo]H(45)7> ^-71 ^l5>^ * *\}2s\ >^<g^8- 

CMP(Chemical Mechanical Pol ishing)^^-, , ^ y Jj (Etch BaclOt!-^. 
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<49> £ 4h* ^S^, ^>7l 7]& ^l-oll tflsfl 70°C °J^> ^ 

<50> o]^ ( caI^I^- s^ofl A^(T2)# ^ 7lMH(45) ^Ml 711 H ^ 

^ AND^ #21141 "11 2.^ 4i7># ^^4. 

<5i> <*|7H, -a- ^o)] ^ AND^ #£1141 "11S-S) ^7}^ #^*g t)H a^ofl o^o} ^ 

#3.% 7llole<4 ses. ?])o}^°] ^ #efl<2l ZL^J 

^2}0.3. ^o]^ r 7l#^ yl#ol ^7f£lfe «}, ^ ^«3"Sl ^7>« 

^ $!<>] i^} ^ £ ^ISl^-i: =r &711 

<52> ol^oljAiSl- ^-ol, §5.^ TflolH^l S^ofl jl^O- ^ ^ A] ^ ^O.^.^ <£>g 

AND^ #51141 "fl-E-Hl 4i*HH H 3.7^ ^7^0]^ t|#^ jl^SLS, ^^1^ 4^ 

Satj-. £ t^-B- € H71S1 ^7>^ol 711- ^ al^r* *ISHM^ 4 s Sl^r «>, i*} ^3}- 

^^*>7l nfl^-oll Jl^S* =L^°\ 9_>^3-°ji- oil- ^ olcf. 
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<55> 7lE}, ^r^^ ZL <a#^) ^ Cf^>7fl M<5><*| ^ ^ olcf. 
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#31; 

^"71 ^zHH #3.^ tIMhI- *§^*Rr #31; 

^^/H.5fl<a ^^Rr #31; 

^-7] fS^ 3MH<*| ^^Ml i^olA^l- ^*Hr ^711; 

^7i 7m ^Hi aj^^-g- ^^Hr #31; 

S% ii#Al7]^ #7fl; 

* 

$^«Hr #31; 

* 5Hr ^S.^ 3HH« *i^*Rr #31; ^ 

^7l 7lt ^Ml TflolS^^^ 3E| T^lolH-g- €el^El^^ ^.s,)^ 

tt #7111- S^-sr>^ ^ ^^.S. S}^ AND^ #efl4l i*}^ ^a*^ . 
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2] 

*>^f AND^ ^2fl^ ^13:H 0 V^. 

3] 

*ll 2 *<H1 5a°H, #7l ^4 300-2500A ^71] ^afr^fe 

* -^3^ S>xr AND^ #Bfl^ *flS.3 ^12:^^. 
4] 

1 ^-7] ^3))o]a]^ ^gs^ojjL oj^ol^l ?A^r 4^ 0.5. is}±r AND^ f- 

5] 

*ll 1 %H] #7] 5]^^^^ TEOS 31 1^ ^s^, BPSG^", PSG^ ^ HDP ^sj- 

6] 

*ll 1 %H1 5a°H, ^-71 TEOS 3) 1^1 BPSG^", PSG^ ^ HDP ^-sl-^A 
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[$^.* 7] 

^ ^Tll^r CMP Stt 4^Hr 53* ^HJ-°5. ^ AND^ #2fl^ ^1 

[^t 1 ^ 8] 

1 %H1 £M>H, -MM*] ^ S^S^^ *)17^ 70°C olA> -g- 

°-*-g- ^-g-*! ^ai aiz^ ^0.5. ^*3<5Rr 53* *>^r AND^ #Hfl4=l ^lS-El *ll 
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[£. 4c] 
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[£ 4f] 
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